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I. INTRODUCTION
In Refo 1 a method is developed for analyzing three dimensional multi~
story frames consisting of floor and framing systemso The floor system
comprises the solid reinforced concrete floor slabs and the floor beamso The
framing system consists of a series of parallel unbraced steel frames which
provide the main gravity and wind resisting elements. The beams of the un-
braced frames are called frame beams in Ref Q 1 0 All other beams are called
floor beamso
The purpose of the study in Refo 1 is to determdne the effect of the
floor system on the behav~or of the framing systeme Only buildings with
symmetric geometry and loading are considered@ This implies that all the
unbraced frames are identical and evenly spaced and are subjected to symmet-
rical distributions of floor loads as viewed in a direction parallel to the
. plane of the unbraced frameso This "allows any unbraced frame with its panel
wide floor system to be analyzed in order to obtain the load-drift curve of
the three dimensional frameo Such a frame is called a composite frame in
Ref. 1 and is shown in FigG 1.
The composite frame is further reduced to an equivalent plane frame
by replacing the floor system of each composite one-story asseDIDlage with
an equivalent solid slabe A composite one-story assemblage is shown in
Fig. 20 This structure is obtained by making two horizontal cuts through
the composite frame of Fig. 1 just above each of two consecutive floors.
The equivalent slab .gives the same horizontal deflection or drift as
the actual floor systemo Its thickness is the same as that of the actual
floor slab and its width is uniform along the length of the composite frame 0
A computer program called COMPFRAME was developed to determine the width of
2the equivalent slabG The basis of the program is the finite element tech-
niqueo
The equiv~lent plane frame is then subjected to a second~order elastic-
plastic analysis to obtain the load-drift curve of the composite frame. For
this purpose a computer program called SOCOFRANDIN was developed which is a
modified version of the program described in Refs e 2 and 3~ The plastic mo-
ments of the frame beams are replaced by the plastic moments of the actual
composite floor. (1)
The purpose of this report is to serve as a user's manual for the pro-
grams COMPFRAME and SOCOFRANDIN@ The programs are first described in some
detail 0 All the input variables are then explained. This is followed by
a description of the output of the programso Finally the limitation of
and possible improvements to each program are discuss'edt)
2 0 PROGRAM COMPFRAME
2.1 Description
Program COMPFRAME performs the finite element analysis of each compos-
ite one-story assemblage of a composite frame to determine the equivalent
slab width. The program utilizes the overlay system~ Overlay (0,0) is the
main overlay and is used to call the primary overlays of which there are
seven. Overlay (1,0) is essentially a mesh generation program. In this
overlay all the input data are read and the necessary data for all the e1e-
ments then generated e
Overlay (2,0) determines the required field length and the number of
blocks that will be used for assembling and solution& Overlay (3,0) generates
the stiffness matrices for the slab, beam and column elementso Overlay (4,0)
3'assembles the element stiffness matrices to form the total stiffness matrix of
the composite assemblage 0 Overlay (5,0) imposes the boundary conditions and
Overlay (6,0) solves the set of simultaneous equations. The equivalent slab
width is determined in Overlay (7,0).
Extensive use is made of scratch filese All the element stiffness
matrices are stored as individual records on a file G The total stiffness
matrix is also stored in blocks on another fileQ Each block constitutes a
separate record. During the solution process these records are brought into
central memory in groupso
2.2 Input Data
Tables 1 and 2 summarizes the input data for program COMPFRAME. Some
of the variables listed in the tables which require more description are
treated in more detail hereino
a) IPP
The vector IFP of size 60 contains integers in each of the loca-
tionso The meaning of each integer is explained in Overlay (0,0) of
the program and are reproduced in Figso 3 to 6., To obtain the equiv-
alent slab width IPP(51) must be set equal to ,l~
b) NELT
The vector NELT of size 1000 allows for the" elastic properties
of up to 1000 elements to be changed in any desir,ed manner o If
a zero appears in any location then the corresponding element
remains isotropic and uncracked. If a "In appears in any location
then the Young's Modulus E is changed to that of a cracked slab. (1)
x
A "2" in allY location will cause E to be ',~et equal to zero. .
x
The 1000 elements represented in NELT cover slab, beam and
column elements. NELT therefore' constitutes a limitation on
the program, (see Art. 2.4)0 The size of NELT can~ however,
easily be increasedo
c) NLD and ISOT
NLD and ISOT are not used in the program and each variable
can be assigned a value of zer6.
d) YMOD
The Young's Modulus of concrete YMOD need not be assigned a
value since its v~lue is calculated in Overlay (1,0).
e) ACe
Ace is a real number giving the percentage error permissible
in the calculation of the equivalent slab width in Overlay (7,0).
f) NPOBX, NPOBY, NPOC
The'vectors NPOBX(lO), NPOBY(40) and NPOC(20) indicate the
p'ositions of the beams and columns 0 Their use can best be
demonstrated by referring to Fig. 7 which shows a typical
£'inite element lay-out of the floor of' a composite one-story
assemblage a The positions, of the beams and columns are as
shown in the figure.
For the lay-out of, Fig6 7 the values, stored in NPOBX are
0, 3? 50 The values stored in NPOBY are 0, 2, 4, 6, 8. In
NPOC are stored 0, 4, 8.
g) BSIZX
BSIZX lists all the properties of each beam in the x~directione
The properties are stored in the following'sequence:
4
5,
1)' beam area (sq. in.) 2) moment of inertia (in3) 3} beam depth
(in) 4) St o Venant torsion constant (in3) 5) diameter of shear
connectors (in) 6) ~pacing of the shear connectors (in) 7) di~-
tance between outer rows of connectors (in) and 8) shear connector
length (in) '0
h) BSIZY
As for BSIZX but for beams in the y~directiono
i) CSIZ
CSIZ lists all the properties of each column. The properties
are stored in the following sequence: 1) column area (sqe in.)
2) moment of inertia (in3) 3) column length (in) 4) flange
width (in) 5) ,flange thickness (in) and 6) flange length (in)o
. The flange length is necessary to determine the bending stiffness
of the column flanges. (1) For rigid flanges this length is
assigned a very large value.
j) R
The vector R contains the column loadsc In sequence these
are the horizontal shear force (kip) and the moment (kip in) as
applied by each column. The numb~r of ca~ds is dependent only on
the number of ,columns It There is no restriction on the size of R.
2.3 Output
Figures 8 to 10 shows an example of the data 'output for COMPFRAME. The
example shown is that of Composite Frame Noo 701 (Ref~ 1). All the data read
in Overlay (1,0) except NELEX, NELEY, NRBX, NRBY and NeOL are printed. ~he
latter can easily be printed if necessary by addipg one write statement in
Overlay (l,O)a Additional print-out of element properties and parameters can
6be obtained by appropriate specification of the values of IPP as explained in
Overlay (0,0) of the program~
In Fig. 8 the asterisks represent zeros in the array NELT o These
asterisks result because zeros are ,not explicitly punched on the cards for
NELT. Note that only 79 columns are printed. The full 80 columns can be
prinfed by improving the print-out format for NEtT 0'
As shown in Fig. lOthe program has the ability to determine its own
required field lengtho A ~nimum field length can therefore be specified at
the start of program execution.
The Youngs Modulus and Poisson ratio printed in Fig. 10 are for the
reinforced concrete slaba
All the displacements are then printed as shown ~n Figo 11. There are
five displacements for each node namely the displacements u, v and w in the
x-, Y-,and z-directions and the rotations e and e about the x- and y- axes.
x y
The equivalent slab width ~nd the number of iteration~ required for convergence
. are then printed. For the problem in hand the equivalent slab width was 5.799
in. as shown in Figs 12.
2.4 Limitations
The program is limi'ted to a total of 1000 elements, 200 elements in the
x-direction, 30 elements in the y-directio~, 3 beams in the x-directi~n, 20
beams in the y-direc,tion and 20 columns Q Al though these values' will be sat..;.
isfactory for most practic~.l problems, they can easily be increased if
necessary. It would- also be preferable to use a dynamic programming option
to store these variables instead of fixed dimensions as in the programo
72.5 Possible Improvements
There is an urgent need to reduce, the nodal degree of freedom. The 5
degrees of' freedom per node is too costly and an effort should be made to
'reduce the degrees of freedom to perhaps 3, say. It is conceivable that this
could be done without significant loss of accuracy~
There >are a few· areas where the program can be streamLined to reduce
unnecessary operations. One such area is Overlay (3,0) where the stiffness
matrices for, the elements are generated.
3. PROGRAM SOCOFRANDIN
3.1 Description
Program SOCOFRANDIN performs the second-ord~r elastic-plastic analysis
of the equivalent plane frame (Chap. 1). The basis of the program is
thoroughly described in Refs. 2 and 3~ After reading the input data the
program calculates the transformed moment of inertias of the composite beams
of the equivalent,plane frame using the equivalent slab of each floor. (l)
The transformed moment of inertias then remain- constant for the rest of the
analysis.
The plastic moments of the beams are the composite plastic moments 'of
the floors as developed in Ref. 1. The composite plastic moment at any sec-
tion depends on the sign of the bending moment at the section o For each
location therefore, two plastic moments are calculated to allow for negative
and positive bending moments. The two plastic moments of any section are
also considered when predicting the next deflection incremento
83.2 Input Data
The input data for program SOCOFRANDIN is summarized in Tables 3 and 4~
Since dynamic storage is not used in the program the number of data cards
depends on the size of the frame to be analyzede The number of cards in
Tables 3 and 4 is for a 2-bay 3-story frame. Some of the variables are
further explained belowe
a) EFW
The vector EFW contains. the equivalent slab width for each
floor level 0
b) ICOMP
The integer ICOMP determines whether or not the floor system
is included in the analysis of the equivalent plane frame$ If
ICOMP is set equal to zero then the program analyzes the steel
frame, that is~ the contribution of the floor system is ignored.
c) DD
The variable DD represents the depth of the formed metal deck
construction. Although provision is made for a metal deck slab in
calculating the 'plastic moments, the stiffness. aspects of such a
slab needs further investigation. The value of DD will therefore
always be zero until the program is changed to also include formed
metal deck slabs.
d) S
The bay or span lengths are stored in the vector S.
e) WH
The lateral load index WH is fully explained in Ref~ 2.
Essentially this is the wind load on any story as a ratio of
the wind load on a reference storYe The lateral load index
therefore indicates the variation of the wind load along the
height of the building.
f) BARRA, DPTH, FLW, FLT, WTH, 'BI, BZ
The beam properties BARRA, DPTH, FLW, FLT, WTH, BI and BZ
are read from standard rolled steel shape cards. For each beam
a separate shape card is used. The beams are listed from left
to right and top to bottom of tQe frame. The total number of
shape cards required are therefore equal to the number of bays
times the number af stariess
g) FL
The uniformly distributed floor load in kip/ino on every
beam of all the stories are stored in the array FL.
h) AR, D, CFLW, erg CZ
The column properties AR, D" CFLW, CI and CZ are read from
standard rolled steel shape cards. Each column in every story
requires ~ne shape card. The total number of shape ca~ds required
are the number of columns in a story times the number of stori~s.
The columns are listed from left to right and top to bottom.
i) PC
The array PC allows for additional concentrated loads to be
applied to the columns of any floor level.
9
303 Output
Figure 13 shows part of the data output for SOCOFRANDIN. The example
shown is ,that for Composite Frame No.7 (Ref. 1)~ These include the pro-
10
perties of the reinforced concrete floor slabs, the number of stories, number
of bays, gravity load factors and properties of the beams and columns~ These
values are printed for every floor of the frame.
Figures 14 and 15 show some of the printed results of the program. The
composite plastic moments of the beams and the factored gravity load moments
in the beams and columns are first printed. Then follows the horizontal wind
load per story and the corresponding drift index for the first increment of
lateral load and for all subsequent increments. At each increment the hinge
pattern in the beams and columns as given by their code numbers are also
printed. (3)
Print-out stops when anyone of three things occurs: 1) when the end
of the unload~ng part of the load-drift curve is reached 2) when a beam
mechanism forms 3) when a column reaches its maximum load capacity.
3.4 Limitations
The program is limited to the analysis of rectangular unbraced frames
with the columns rigidly connected to the footings. The frame must also be
of-regular shape, that is, no stepping of the profile is permissible. Only
uniformly distributed beam loads can be handlede
The dimensions of all arrays are fixed. Consequently for the analysis
of each new frame the dimensions of the arrays must be suitably changed.
These dimensions are usually in terms of the number of -stories or the number
of bays or the number of columns 0
For a bare steel frame analysis the program gives the loading plus the
unloading part of the load-drift curve. For a composite frame analysis the
loading part plus the first point on the unloading part of the load-drift
11
curve are obtainede
3.5 Possible Improvements
The fixed dimensions used in the program require a large amount of work
each time a new frame is analyzed. The need to have the program changed to
incorporate a dynamic storage option is evident.
As mentioned in Arte 3.4 the composite 'frame is assumed to have- rigid
footings. This condition is seldom approached in practice and provision
should be made for a hinged connection at the base of the columns.
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DATA DECK FOR PROGRAM COMPFRAME
CARD VARIABLE DESCRIPTION FORMAT
NO.
1 IPP CONTROL OF PRINTING, ETCo 8011
2-6 HNDG PROBLEM DESCRIPTION BAlD
7-19 NELT PROVISION FOR CRACKING 8011
OR DISCONTINUITIES
NLOAD NUMBER ,OF LOADING CONDITIONS
20 NLD LOADING INDEX
ISOT INDEX FOR ISOTROPY 10I8
1'1PROB NUMBER OF PROBLEMS
NELEX NUMBER OF ELEMENTS IN
X-DIRECTION
NELEY NUMBER OF ELEMENTS IN
Y-DIRECTION
21 NRBX NUMBER OF ~OWS OF BEAMS 10I8
IN X-DIRECTION
NRBY NUMBER OF ROWS OF BEAMS
IN Y-DlRECTION
NeOL NUMBER OF COLUMNS
YMOD YOUNG'S MODULUS OF CONCRETE
22 YSTR YIELD STRESS OF STEEL -- BEID. 3
POISR POISSON RATIO OF CONCRETE
THICK SLAB THICKNESS (IN)
Fe CONCRETE STRENGTH (KSI)
23 Ace PERCENTAGE ERROR lOF8.0
RHOL LONGITUDINAL REINFORCEMENT
RATIO
TABLE 1 DATA DECK FOR PROGRAM
COMPFRAME
12--
DATA DECK FOR PROGRAM COMPFRAME
CARD VARIABLE DESCRIPTION FORMAT
NO.
ELEMENT LENGTHS IN X-
24-43 ELENX DIRECTION STARTING FROM LEFT lOFB.O
(IN)
ELEMENT LENGTHS IN Y-
44-46 ELENY DIRECTION STARTING FROM lOF8.0
BOTTOM (IN) .
NUMBER OF ELEMENTS BETWEEN
47 NPOBX EACH BEAM IN THE-X-DIRECTION 1018
AND THE BOTTOM LEFT HAND
CORNER
NUMBER OF ELEMENTS BETWEEN
48-51 NPOBY EACH BEAM IN THE Y-DlRECTION 1018
AND THE BOTTOM LEFT HAND
CORNER
NUMBER OF ELEMENTS BETWEEN
52-53 NPOC EACH COLUMN AND THE BOTTOM 1018
LEFT HAND CORNER Ii
PROPERTIES OF BEAMS IN THE
54-56 BSIZX X-DIRECTION lOF8
i
.O
PROPERTIES OF BEAMS IN THE
57-76 BSIZY Y-DlRECTION 10F8.0
77-96 CSIZ PROPERTIES OF COLUMNS lOF8.0
97- R COLUMN APPLIED FLOOR
END OF LOADS 8FIO.O
DECK
TABLE 2 DATA DECK FOR PROGRAM
COMPFRAME (CONT e )
13
DATA DECK FOR PROGRAM SOCOFRANDIN
CARD VARIABLE DESCRIPTION FORMAT
NO.
1 EFW EQUIVALENT SLAB WIDTHS (IN) lOF8.O
ICOMP BARE OR COMPOSITE FRAME 110
TFL SLAB THICKNESS (IN)
DD METAL DECK DEPTH (IN)
FCONC CONCRETE STRENGTH (KSI)
, 2 CSP DISTANCE BETWEEN OUTER ROWS 7FIO.O
OF CONNECTORS (IN)
DIAC DIAD OF CONNECTORS (IN)
RHOL LONGITUDINAL REINFORCEMENT
RATIO
RHOT TRANSVERSE REINFORCEMENT
RATIO
FYR YIELD STRESS OF REINFORCEMENT
3 (KSI) 8FIO.5
WSLAB PANEL WIDTH (IN).
MS N~ER OF STORIES
NB NUMBER OF BAYS 215
E YOUNG'S MODULUS OF STEEL
4 (KSI)
FY YIELD STRESS OF STEEL
(KSI)
FRC COMPRESSIVE RESIDUAL STRESS 5FIOo3
DIVIDED BY YIELD STRESS
FAC LOAD FACTOR FOR COMBINED
LOADS
GLF LOAD FACTOR FOR INITIAL
GRAVITY LOADS
TABLE 3 DATA FOR PROGRAM SOCOFRANDIN
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DATA DECK FOR PROGRAM SOCOFRANDIN .
CARD VARIABLE DESCRIPTION FORMAT
NO.
5 S BAY WIDTHS (IN) 6FIO.5
H STORY HEIGHT (IN)
'6-8 WH LATERAL LOAD INDEX FOR THE 8FIO.5
STORY (REPEATED FOR EACH
STORY)
BAREA STEEL BEAM AREA· (IN. SQ)
DPTH STEEL BEAM DEPTH (IN) USE
9-38 nW ~EAM FLANGE WIDTH (IN)
FLT BEAM FLANGE THICKNESS (IN) . SHAPE
WTH WEB THICKNESS (IN)
BI MOMENT OF INERTIA (in4) CARDS
BZ PLASTIC MODULUS (in3)
(USE STANDARD SHAPE CARDS-
ONE CARD FOR EACH BEAM)
UNIFORMLY DISTRIBUTED
39-43 FL BEAM LOADS (KIP/IN) 6FIOo5
AR COLUMN AREA (IN SQ)
D COLUMN DEPTH (IN) USE
44-83 CFLW COLUMN FLANGE WIDTH (IN)
CI COLUMN MOMENT OF INERTIA (in4) SHAPE
CZ PLASTIC MODULUS (in3)
(USE STAND SHAPE CARDS-ONE CARDS
CARD FOR EACH COLUMN)
84- PC CONCENTRATED GRAVITY LOADS
END OF .APPLIED AT THE COLUMNS (KIP) 6FIO.5
DECK
15
TABLE 4 DATA FOR PROGRAM SOCOFRANDIN
(CONT 0)
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Fig.. 11. DISPLACEMENTS.
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250 . --------. -.--'- --._.- .760 '+ 7 EE. 02 ...--_.-- ... -. CID'. 2 69 729E ~o 1·....--·----·--. 836 22 () E" 0 0 ' "--- ...15571 ~E-a2
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.760245E+02 -..._,'~,O.. " :.:-:-~ 821366E.OO-·~~---'·O,----_··_· .6~Z20
.76~399Et02 'D. .l+71139E4-0D . O. ~ .32$3i
.162399E.02-~.- .. 217949E-01···-.:...-,--,- .~62647E+OO~--.. ~· .3.97898E.. O'Z -.----.:- _ .•3045J
.762037E+02 . -.402849E"Ol .4l+0990E.CsQ .667381E-02. .28258
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~OOE CISPlACEMENTS
NUM BER -.- .-;_.
251
252
253
254 ._. ------, ---.. --, ---.-.-
255
256 ----~--.
257
258 .~_ ...._----------_.
259
-260 .- .--. --.-- .----- ---- ..
261
. ··CAll INDEX= 603 ACPT= ~1495E.D3 ICPT= .1105£.01 APPT= o1674E+Q3 IPPT= .5557E+DO
······0,0
FLOOR OISPlAC~HENT(IN) = ~762399£t02 .
EQUIVlitENT SlAB WIETHCIM) -= s2pgc73E'fl1· DISPLACEHENTCIN) =
. ~..... ~~ - ........ -
EQUIVALENT Wlf'TH FOR FR,ti~E ANALYSIS = .• 5799ft5E·+01 ~_....
.762829E+02 ITERATIONS = 8
,.
N
........
Fig. 12. .EQUIVALENT SLA~ WIDTH
~-
I
I
1
!---- --- -- ._- ..-
SCOPE 3.4.1 CONTROl~CARD~INITIATEOLOA~· LOADER P310G 05/10/74
2.1D~ CP SECONDS LOAD TIME
reOHPIL_ SLA9 THCKNSS RIB DEPTH· ·CONe STRTH ~lTRL CONCSP __.qON ClAM _LON'G RE RTIO TRN RE RTIO YIEl.D ~
1 .5000£+01 0. .300DF+01 -.3000E+Ol .7S00E+01l .1000E~01 e1000EC:O'i e~OO(
NO OF STORY= ] NO. OF BAY= ·2 E=29400.00 FY=. 36.00 FRC= 0.00-00 FAC= 100000 GLF= 190000
EQUIVALENT SL A:3W lOT HS ("! N)r--
: .5800E+01 .5800E+01 G5~~OE+01
I S(N)= 240.onoo 240&0000
L STEEL 8EAM MOM OF INEr<TIAS ._
. .517 OE" 03 • 5170 E+n3 • 517DE+O 3 -~ 517 OE+O 3--··---- .517 OE+ 0 3----· .. 5170E+O 3--·-----·---·~--·--------- -.-----
M= 1 120.00000 1.ooaoo .30000 .
BEAM A-FEAS
11.800'
..+_"#"----;-----------
- - -,._. __ . __ ..;-------------- - ------_ ..._-----. ------------------ --_.__.. ---_.
---~------------~-
__ ~_~ • .. ~ ... ~.. • ..... ....._~ .......~ • __ _ .or ~ __ ...- ....... r ..
8 e 000 ---- .
110.000
.39.400
9.1208.00 0 -- ....-.-_....---.. -------.---------------.---- ..-.--..---.-.-
0.000
. Ell- 3 0 0I) 0 ~.
.. -_.- - --.- - -_._~ ~-~ --- '--_.- ----_....-
- ....._~- _ •• ~+..;.,_ •• _ ... _- - ......... ~+ ... _........ ""_ .. ~-- .......... __.-....--_.... ~._--~------~--_... _ •• -&_ .. ~-~ ~ ... - -... - -_.... ~ ~ ._~ .• _~ ..... ; .......
~- ---~---~----- .... ~ ~~ ~ -- - - ~ ...
N
00
Fig. 13. DATA- OUTPUT ·FOR SOCOFRANDIN
r' ()
.00174
479048
-479.£+8 ·-426.85
964.11 806.86
2 3 1 --~-''380000'' -387.19·-
L-.- TOTAL -GRAVITY' LOAO-F~CTOR=" --i:ODO INCREMENTAL LOAD F·ACTOR=----·1·.ODO-·~~-- ....__.
PLASTIC ~OMENTS(KIP IN) .3673E+04 .53D6E+04 .3G73E+04
PLASTIC ~OMENTS(KIP IN) .2586E+04 .5306E+04 .2586E+04 «
1 1 1 -479.48' -10~8.08 1759.12 1 2 1 -1159.12 1088.08
1 1 1 47-3.~8 426.86 1 2 l' 0.00 0.00 1 J 1
PLAST~C MO~ENTS(~IP IN) o3673E+0405306E+04 .• 3673E+04
PLASTIC ~OHENTS(KI? IN) .2586E+04- .530,6£+04 .2586E+U4 .
211 -806086 954.11 1E:23.S3. 221 "'1623.53
\' 2 1 l' 360.00 3~7.1q 2 2 1 0.00 0.00
I -1 I . .
'.. I PLASTIC .MOMENTSCKIP INJ .l673E+04 .5JD6E+04 .36'73E+04
L ·PLASTIC·.MOMENTS(KIP IN) .2586£+'04 .5306E+04 .2586£+04 ._.
3 1 1 -647.74 q93.62 1756.11 '3 2 1 -1756.11 993.62 641.74
3 1 i' 261.56 133.0Q 3 2 1 0.00 0.00 J J,1 -2&0.56 ~13J.09
AXLO '30.67 82.66 10.67 - 63.27 161.47 63.21 94.65 242071 94.65
ENDF .034' .216 .08~ .O?l· .181 .071 .042 .109 .042 -...----------
INITIAL SWAY INC OERN= 14.70000I -FOr( PLOTTING lAT:::Rl\L LO'AD= - . 1.04425 DEF.lECTION INDEX OF FRAME: 000037
L. PLASTIC M011F.~HS(KIP IN) .3673£::+04 .S3lJ6E.+04 .3673C::+04
PLASTIC MO~ENTS(KIP IN) .2586E+04 ~S306E+O~ .2S86E.04
111 -459.46 10Q3.75 1772·.88 121 -1145.36 1082048 49Q.50
1.1 1 1 . 459&46 410.8R 1,2' 1. -27.52 -25o~9 1 J 1 - -4Q9.50· "442Qaeo.-··--·-~
It- 2 1 1 -751.17 976.40 lE64.27 2 2' 1 -1582.78 952.35 862.54
2 1 1 340.28 3~2.05 2· 2 1 -55.GO -54.~1 2 ~ 1 -419.72 -~22032L 3 1 1 -554.82 .iO!8e9n 1820.01 .3 2 1 -1692.21 96.9.76.740&07 _
. J 1 1 202 4 77~. ~4.2q :3 2 1 -72.q] -75.97 3 3 1 -318035 -201.88 .
DERN IS GT 0.0025 TIMES E/r(MF) .
FOR PLOTTING lAT~RAL LOAD= 4.62695 DEFLECTION INDEX OF FRAME= .00162
1 1 l' -390077 1113.69 1820.08 1 2 1 -1698.16 1063.77 568.19
r- 1 1 1 ~~qOo75 3,6.06 1 Z' 1 _ '-121e95 -114.73 1 3 1 -5581820 -4q7~61-'·--.-'·-_·_-·-----··--·-··
I 2 1 1 -5Sg.97 102Z.72 1804.17 2 2 1 -1442.89 916.08 1053.71I, 2 1 1 203084 231.35 2 2 1. -2L.-6.56 -243.~O 2 3 1 -5:16.11 -543.01.
.L 3 1 1 - ~ 3 5. 7 3 1116 • 5 6 . 2 0 -3 9 • 4 l' .3 2 1 - 147 2 • 8 5 8 9 8 • &8 1 0 5 q • 6 7
3 1 1 _ 4.36 -171.97·3 2 3' -323.26 '-336.75 3 3 1'-- -516.&1 -,.31.89------·'-;
OERN IS GT Do0025 TIMES E/H(MF) .
FOR PLOTTING LATERAL LOt\D= 4.89957 OEF="LECTIOtJ INDEX ,OF FRAMe.=
1 1 1 -185.28 1115.34 182l.7q - 1 2 1 -1694.45 ·lU62.28 573.68
r- 1 1 1 38')&25 351.57 1 Z 1 "-.129.36 -121.S9 1 3 1 -. -573. 6 71 '-502.16 .'-"'--"- --_. -- N
-1 2 1 l' -545.01 1026.36 ·',lR1S.1! 2' ·'2 1 -t431 .. 36 C313.7q 106J3.67 · \0
2 1 1. - 193.37 ::>.?'l~ .. e.. ';t -? .1·· ~2G2.76 -?60.15 2.3 1 -566.57 ..551.20
. . . - .. -, ~ - - - - - -. .. - - - ..
-- -----_.._------
Fig. 14'. - OUTPUT QF RESULTS FOR SOCOFRANDIN
"
.--...
........-....,
w
o
1)
• 00&60
-874CD98 ~.. _-----_._--- .......
.00622
-587 ., 97 _.... --~'---- .. ,- _. ~.,-. -.
"124516
-8 7ft ~ 81 --.-.--:--------~---_.
__ v •• u ~ _ _ , •
L · 3 1 1 --206.33 1128.40 2054.57 3 2 1 -1457.10890.55 1089.07.' .
. ' - ---3 1 1-16. 84 -1g1.11 3 2 7 .... - --336.75' .-"33&.75 -. '3 ,- 3 1'·' -531. 67~-"·"4&3.01 ---'_._--"----,
CERN IS GT 0.0025 TIM~S €/H(MFI ,-
FO~ PLOTTING LATERAL lOAO~ _ 8.18713 OEFLECTION~INDEX OF FRAME: .OD35~
1 1·1 .-30~.67 1139.22 1873.40 1 2 1 -1644.84 1041.62 &~9.291-- --1 1 1 30g.o3 2~8.20 1 2 1 -228.61 ·-?11.~S '1 3 1 ~G49.33 -565 •.55-·--·-·-------·--
. 2 1 1 --l4~.84 1074.78 1'381.'88 2 2 1 -1265.23 892.51 12n9.74
1 2 1 1 . 55.52 lJ2.3q 2 2 1. -50.5.40 .-529.78 -2 -3 1 -704.32 - ... 642.05L 3 1 ,·1 240,,49 1556.38 2189.,1.3 3 2 1 -1322.93 '732.00 1535.69
.- J 1 1 -372.90 -621.59 3 2 7 -336.74 -336.74 J 3·7 -878.97 -878.97 ----.0----.---.-,- .. -.-.
OERN IS GT 0.0025 TIMES E/h(MF)
FOR PLOTTING LAT~R~L LOAD= - '10.17681 DEFLECTION INDEX OF FRAME= .00463
1 1 1 -280.&4 114g.11 1891.25 1 2 1 -1625.67 lU34.70 677.01I' 1 1 1 280.:i-S 2~1·.54 1.2 1.' -265.6IJ,' -244.45 1 3.1 -677.11 -587.20 ..--------- ._._- --
I 2 1 1 --280.74 1089.96 2038.04 2 2 1 ~1195.30 884.88 1356.452 1 1 18.81' 133.41 2 2 l' -598.27 -&34.06 2 3 1 ·-7&9.34 "704.95
·L 3 1 1 . .53R.13 1513.02 22q7.36 3 2 1 -1331.85 698.46 1595.25
'---'3 1 3 -671.49 -QS7.9n 3 2 7 :.. -331.45 -331.lt5 '3 3 7" ~e75.56 -675.56-
DERN IS GT 0.0025 TIMES· E/H(MF) .
FOR PLOTTING LATE~AL LOAD: 10.27171 DEFLECTION INDEX OF FRAME= .00551
~ 1 1 -217&99 1150.45 1891.82 1 2 1 -1624.40 1034.21 678.91 'I' -1 '1 l' 277.91 ?57.Q7 1 2 1- -261.44 -245.• 05 1 J. 1 -679.01 "588·.41~··-~------:· ......'
I 2 1 1 -282.32 ·10R6.'86 2043.4-5 2 2 1 -1182.2'2 885.85 13b8.0g ,-- 2 1 1 24.25 161.22 2 2 3 -616.17 -657.23 2 3 1 .-179.78 -712.-97L 3 1,,1 67g.38 1593. U4 2340.54 J 2 1 -1354.16 683.36 1602.69 .
-'. _. 3 t· 3 -8'40.15 -q11.38 3 .2 1 -328.0·1 -328.61 .3 3 7 -874.98
OERN IS GT 0.0025 TIMES E/H(MF) ...
FO~ PLOTTI!'~G "lATER!\.l LOAD: 10.34017. DEFLE'CTION INDEX OF FRAME=
1 1 1 -276.29 1151.11 1892.68 1 2 1 -1623.01 1034.20 680.04
1 1 ,1' 276.21 256.38 l' 2 1 -269.69 -247.06 1 3 1 -680.14
2 1 1 -278~95 10~7.68 2046.48 2 2 1 -1173.34 883.82 1381.53
I 2 1 1 22.~9 177.37 2 2 ,3 -626.07 -657.50 2 3 1 -793.64,
t 3 1 1- ' 791.78 t661.8·7 2364.56 3 2 1 -1380.12 664.67 1613.69'
~-- 3 1 7' -973.71 -973.77 3 2 7 -326.40 --326.40 J 3 7 -874.81
. OERN IS GT O.002S TIMES E/H(~F)
. DE~N,CcD 1&837.72007211111.73362
A·BSCOtKN) IS GT c.r\T(MF')/10.r"·-· . ITERATION IS NOi ~,=':QUIRED LD= . 2 ..
SPECIAL p~~O ADOPTED MF= 3 OERN= 36.44162I ,HINGf: R~" H,N,L,-Pti~O,-H~O 2 2 4 -.899E+01 .• 545E+01L FO~.PLOTrI~JG LAT~P~L LOAD:: 10.16168 DEFLECTION INDEX OF FRAME=
._.. 3C MAX 1 CCUl~S N~ AR .CON N CD M, N • KB , X= 1 1 . 1 97 • 63 6 -
1 1 7 ~121q3.39 O.OO·~0621.44· 1 2 2 -1625.5Z 4 Q9R60.00 676.39
1 1 1 27q.~5 2<;9.34 1 2 1 -26~.6& -242.26 1 J -1 -616.50 -585.03
3C MAX OCCU~S ~~~AR CONN. M,N,KB,X= 2· 1- 1 <35-.&76
2 1 1 .Jt.1219·J.39 - 0.00"4U621.44 2 2 2 -11.60.12""99860.00 1311.95
Z 1 1 29.02 1A4.12 2 2 3 ~617.J~ -657.4q 2 3 l' ~787.01 ~117.17
3C MAX OCCU~S NEAR CONN. f'4,N~K8,X=' ·3 1 '.1 76.329. .
J. 1 7 +1219l.Jc} O.OO"'40E;Zl.44··J 2 2 --138Lt.3S¥99860.00 1&07.28
1 1 'r .....g1l_.1~ __,,_~.9.73~~q"_. ~.~,_._2. __ ,.r.. .'-.326.41 ~326·.41 3 3 7 -815.37-·· ..87S~37
Fig. lS~. OUTPUT OF RESULTS FOR SOCOFRANDIN (CONT-.)
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